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Using Social Documents as Boundary Objects to Analyse
Cross-hierarchy Collaboration in Enterprise
Collaboration Systems
Nathalie Scharf1, Florian Schwade1, and Amina Courbier1
1

University of Koblenz-Landau, Institute for Information Systems Research, Germany
{nscharf,fschwade,acourbier}@uni-koblenz.de

Abstract. When implementing Enterprise Collaboration Systems (ECS) in
companies, one key objective is to facilitate delayering of formal organisational
hierarchies. Boundary objects mediate collaboration between members from
different social groups (i.e. hierarchical levels). In ECS, collaboration is mediated
by social documents. Thus, we turn our attention to these social documents and
conceptualise them as boundary objects in ECS. We then apply Social
Collaboration Analytics to investigate the mediating role of social documents in
a selected ECS in an interactive MS Power BI dashboard. Our findings show that
different social documents mediate different types of collaboration across
hierarchy levels.
Keywords: social document, boundary object, enterprise collaboration system,
social collaboration analytics, cross-hierarchy collaboration
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Introduction

Enterprise Collaboration Systems (ECS), like Atlassian Jira/Confluence, Microsoft
Teams/SharePoint or HCL Connections, electronically support collaboration and
communication in companies. They combine features known from groupware (e. g.
calendar or e-mail) and social media (blogs, wikis, forums, etc.) [1]. Such collaboration
systems enable companies to build knowledge repositories, improve employee
connectedness, and facilitate collaboration and communication [2]. Consequently,
these large-scale ECS have become central components of the digital workplace [3].
Besides supporting digital collaboration, ECS can also affect the organisation [4].
Wehner et al. [5] observed that ECS can cause disintermediation which leads to “a
reduction of both hierarchical and organisational boundaries” [5] because ECS
facilitate flexible communication and collaboration across hierarchies. While previous
studies have found that Information Systems (IS), and ECS in particular, can be a
catalyst in delayering formal hierarchies, there still is a lack of systematically analysing
hierarchies [6]. In particular, Berendt et al. observe a lack of studies on cross-hierarchy
collaboration [6]. In preparation for this study, we conducted workshops on ECS
benefits with eight collaboration professionals from three different ECS user companies
[7]. Several participants stated that one expected benefit of ECS implementations is
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flattening and bridging hierarchies. Consequently, collaboration professionals want to
analyse and monitor cross-hierarchy collaboration in their ECS. However, a survey on
ECS analytics conducted among 24 ECS user companies showed that none of the
participating companies has implemented analyses for cross-hierarchy collaboration
[8]. This results in an information gap for collaboration professionals. Having such
analyses would allow collaboration professionals and managers to identify and monitor
if their ECS is actually used for cross-hierarchy collaboration and if the expected
benefits can be achieved. Thus, the purpose of this paper is to contribute theoretical and
analytical lenses for the structured analysis of collaboration across social groups in
ECS, focusing on the role of different boundary objects in cross-hierarchy
collaboration.
In ECS, collaboration is “mediated by what have been defined as social (business)
documents” [9], meaning that in ECS, joint work is performed on social documents.
The structure of these social documents has been formally specified in the Social
Document Ontology (SocDOnt) for “using social documents as traces of collaborative
activity” [10]. Based on SocDOnt, our objective is to conceptualise and define social
documents as boundary objects in ECS. We demonstrate how these boundary objects
can be used as traces to analyse collaboration across social groups, specifically across
hierarchies. Our research seeks to answer the following research question:
RQ 1: How do social groups use boundary objects in Enterprise Collaboration
Systems to collaborate?
To answer the research question, we review the concept of boundary objects. Based
on this review and SocDOnt, we conceptualise social documents as boundary objects
serving as traces for analysing collaboration across social groups in ECS. Using this
conceptual lens, we demonstrate how boundary objects can be used to analyse
collaboration across social groups in ECS and which insights can be gained from such
analyses. In particular, we investigate cross-hierarchy collaboration in a large-scale
academic collaboration platform based on HCL Connections, one of the market-leading
collaboration suites. We develop a dashboard in Microsoft Power BI that enables an
explorative analysis, and we discuss our findings.
The remainder of this paper is structured as follows: Section 2 contains the
theoretical foundations for our paper. In Section 3, we present our research approach
and describe the development of an interactive dashboard for analysing cross-hierarchy
collaboration. Section 4 discusses the contributions and limitations of our work and
provides an outlook on future research.

2

Background and Theoretical Foundation

This section lays out the required theoretical foundations for our research. Section 2.1
discusses hierarchies and boundary objects and outlines the connection to research on
collaboration across social groups. This is followed by reviewing related work on crosshierarchy collaboration in ECS in Section 2.2. Based on this preliminary work, Sections
2.3 and 2.4 conceptualise social documents as boundary objects and propose suitable
metrics and visualisations.

2.1

Hierarchies and Boundary Objects

Hierarchies describe a super-/subordinate relationship between organisational units or
individuals [11]. It is commonly distinguished between formal and informal hierarchies
[12, 13]. Formal hierarchies are based on person-independent rules for supervision. In
informal hierarchies, the relationships are person-dependent and based on social
interactions between individuals. The persistence of informal hierarchies stems from
the repetition of interactions [12]. Both forms help to reduce uncertainty and create
structure in ambiguous situations [12, 13]. West et al. [14] show that (formal)
hierarchies influence informal interactions, namely similarities, social relations,
interactions and information flow [6, 15], resulting in different social groups. Thus,
hierarchies are a special form of a social group. Hierarchy data is usually embedded in
modern Information Systems, for example, for managing access control [16].
Collaboration and communication across social groups are mediated through what
Star and Griesemer introduced as boundary objects. A boundary object “resides
between social worlds“ [17]. If parties from different social groups collaborate, they
use these shared objects for their tasks. For this purpose, the objects might need to be
adapted to the specific needs of one group while still maintaining a common identity
for others. This object-oriented flow demonstrates that boundary objects enable and
mediate collaboration between social groups. Commonly mentioned examples for
boundary objects are standardised forms, data models, repositories, e-mails, social
media, communities, blogs, wikis, and files [18–20]. Especially communities, blogs,
wikis, and files are frequently used content objects in ECS and thus are potential
boundary objects in collaboration systems [21, 22]. In the following, we review
previous work on cross-hierarchy collaboration in ECS and carve out the research gap.
2.2

Related Work: Cross-hierarchy Collaboration in ECS

We identified only four related studies addressing cross-hierarchy collaboration in ECS
based on the analysis of ECS data, confirming the lack of studies on this topic [6]. The
identified studies aim to assess the influence of hierarchies on the interaction between
users inside and outside of ECS. Since our study focuses on the role of boundary objects
in cross-hierarchy collaboration, the following review investigates the boundary objects
and metrics used for analysing cross-hierarchy collaboration. The findings are
summarised in Table 1.
The four studies were conducted in two different organisations. Stieglitz et al. [23]
and Riemer et al. [24] investigated the influence of hierarchies on communication
activity in an Enterprise Social Network in a professional services firm. Behrendt et al.
[6] and Klier et al. [25] addressed the influence of the position of a user in the
organisational hierarchy on interactions inside and outside of the ECS in a military
organisation. The professional services firm operates Yammer, an Enterprise Social
Network (ESN). Yammer is centred on creating networks among users. In addition,
Yammer offers public (visible to company) and private groups (visible to group
members) [24] that provide blogs and microblogs for communication. The military
organisation uses an ESN called Med-Net. Functionalities offered by Med-Net are

social relationships, direct and group messages and an enterprise wiki [6]. As both
systems focus on networking and communication, they lack the collaboration features,
scope, and scale of modern ECS [1], limiting the supported work practices. This also
becomes apparent from the used boundary objects, mainly blog posts, replies, contact
requests and direct messages. A wide range of potential boundary objects usable in
collaboration systems (e.g. workspaces, forums, tasks, or files) and thus, work practices
remain unexplored. Furthermore, the boundary objects were not explicitly defined, but
they can be derived from the study descriptions. Notably, in all studies, boundary
objects inside the system were chosen and not the system itself. This observation is in
line with claims in the literature that using either workspaces where people collaborate
in [19, 22] or the specific content that people collaborate on are better boundary objects
[19, 22]. Accordingly, Østerlund and Crowston emphasise that documents are the
primary boundary objects in online communities [21].
Table 1. Studies on cross-hierarchy collaboration in Enterprise Collaboration Systems

Study
[23]
[24]
[6]

[25]

Objective
Influence of hierarchy /
communication activity
on responses
Influence of hierarchy /
communication activity
on responses
Influence of hierarchies
on the position in social
networks
Influence of
hierarchies on
interactions inside and
outside ECS

Boundary
object
Blogposts and
their replies

Visualisations
and Metrics
 Number of Replies
 Time until replies

Blogposts and
their replies

 Number of Replies
 Time until replies

Contact
requests, direct
messages, group
messages
Direct
messages, wikis
Real-life:
telephone, mail,
correspondence,
project, task







Social graph
Degree centrality
Closeness centrality
Betweenness centrality
Observed vs expected
distribution of (social)
relationships

Regarding the used metrics (number of replies, time until reply, distribution) in Table
1, collaboration is interpreted as replying to a message or co-authoring in a wiki. Other
collaborative actions such as recommendations, adding attachments or the consumption
of content are not considered. As reading manifests in the number of content views, the
activity reflects the potential popularity of the content and should also be considered in
the collaboration process [26].
The main findings from the review of our related work confirm that documents
mediate cross-hierarchy collaboration. However, as demonstrated, these documents
were not explicitly defined as boundary objects. As explicitly defining boundary
objects enables a more structured discussion, we introduce social documents as suitable
boundary objects in the next section.

2.3

Conceptualising Social Documents as Boundary Objects in ECS

The characteristics of boundary objects have been of interest in various research
disciplines, including CSCW. Boundary objects need to be constantly updated to
maintain the information needs of the collaborating parties [27, 28]. Subrahmanian et
al. [29] note that particular boundary objects might fail and need to be substituted. Both
arguments emphasise the dynamic nature of boundary objects. Social documents suit
these characteristics because “the social document is not static but dynamic; it can be
changed and edited over time” [10]. Another common characteristic between boundary
objects and social documents is their role as mediators. Boundary objects mediate
collaboration across social groups, and social documents mediate collaboration in ECS.
In this context mediate means that they enable and facilitate collaboration and transfer
of meaning across boundaries. Nicolini et al. [30] highlight that boundary objects can
reveal insights into how people collaborate. In research examining documents and
documentary practices, (electronic) documents are frequently used as lenses for
studying collaborative work [31]. In recent research, it was proposed that one
perspective on social documents is to view them “as traces of collaborative activity to
gain insights into how employees are collaborating”. Thus, existing research on
documents and documentary practices creates a strong link for using social documents
as boundary objects to analyse how people collaborate in ECS. In addition, a
recognisable structure of boundary objects is essential for online communities [32].
SocDOnt defines the structure of social documents [10], making the ontology an ideal
frame for conceptualising social documents as boundary objects. The emergence of
recognisable structures for specific types of social documents was investigated in [9].
Figure 1 depicts the main concepts of the Social Document Ontology [33].

Figure 1. Visualisation of concepts in SocDOnt [33]

A social document itself is an abstract entity, a composition of items, that cannot be
dissolved without the loss of meaning [10], reflecting the dynamic and changing nature
of boundary objects [34]. In ECS, users collaborate in workspaces (spaces), which serve

as repositories for social documents. In these workspaces, users create or upload
intellectual entities, for example, files, wiki articles or blog posts. Similar intellectual
entities are stored in sub-containers like folders, wikis or weblogs (dashed grey arrow).
Other users can add components to the intellectual entity by commenting, adding
attachments, liking, tagging (blue arrow), or modifying the initial content (dashed grey
arrow). The intellectual entity and its components constitute a social document (dashed
lines). Adding components allows each collaborating party to add their local meaning
to the social document. Consequently, social documents can serve as digital traces for
collaboration across different social groups. It must be noted that the purpose of a
workspace in which social documents are stored and used is likely to affect the use
structural complexity of a social document [9]. In conclusion, the characteristics of
social documents and boundary objects are in line. The use of social documents offers
the opportunity to derive metrics and visualisations that facilitate analysing the role of
boundary objects in mediating collaboration between different social groups.
2.4

Visualisation and Metrics for Boundary Objects

Behrendt et al. [6] used a social network graph to visualise the relationships and
message exchanges between users from different hierarchies. In this social network
graph, nodes represent users and edges represent interactions between users. The
structure of social documents is visualised and analysed in a graph comparable to
Figure 1. In this graph, nodes represent documents and edges represent their
composition [33]. Both types of graphs allow a certain view on collaboration. However,
none is suitable for investigating how social documents mediate collaboration between
users from different social groups because user interactions with documents are not
considered. We address this issue by using an object-centric graph.
Table 2. Metrics for boundary objects

Metric
Number of components
(NoCom)
Number of contributors
(NoCon)
Time until first reaction
(TuFR)
Time of Use (ToU)
Number of views (NoV)
Number of users (NoU)
Compound social
document (CoD)

Description
Number of components for a social document
Number of contributors for a social document
Time period between the creation of the social document
and the first reaction (view, update, component)
Time period between the creation and the last event
concerning the social document
Number of views for a social document
Number of people using a social document
Binary variable. Does the social document consist of
multiple components?

In object-centric networks, people and objects (here social documents) are represented
by different types of nodes. These nodes are connected by edges, indicating a person

used a social document [19, 35, 36]. Using a social document means reading, alerting
others or contributing to a social document by updating or creating the intellectual
entity or any component. This way, the hierarchy levels of the users and the type of
social document can be distinguished by their node colours. Although object-centric
networks show which users collaborate on which social document, the nature of
collaboration remains undescribed. By incorporating the social documents, the
participating users and additional metrics, the social document graph can be enriched
with information on the type of collaboration. Table 2 summarises suitable metrics for
the individual social documents. The metrics build on the nature and structure of social
documents and are derived from Schubert et al. [9] and our literature review.

3

Analysing Cross-hierarchy Collaboration in ECS

The concepts developed in the previous sections can be used to analyse cross-hierarchy
collaboration in a selected ECS. We follow the recommendations from social
collaboration analytics, which is an “approach for analysing and displaying
collaboration activity” in ECS [1]. In particular, the analysis and the development of
the MS Power BI dashboard are guided by the Social Collaboration Analytics
Framework (SCAF) that describes guidelines and working steps for analysing ECS
data. The framework contains aspects such as understanding the problem, context and
data as well as developing analyses and the interpretation of the findings [37]. Below
we describe the phases of SCAF and our working steps and present and our findings.
3.1

Business Understanding

The aim of the business understanding phase is to establish the domain knowledge by
outlining the characteristics of the problem domain and define the objectives of the
analysis. We perform our analysis with data from UniConnect, an ECS based on HCL
Connections, one of the market-leading ECS [38]. Academic institutions use
UniConnect to support research (e.g. publications, grant proposals), organisation (e.g.
organising departments or working groups), and teaching activities (e.g. lectures). One
central aspect on UniConnect is fostering university-industry collaboration [39].
Currently, there are more than 4,600 registered users from more than 200 different
organisations. About 60% of the registered organisations are companies and 40% are
universities. UniConnect is hosted by the University of Koblenz-Landau, which is also
the focus of our analysis in the following.
In terms of hierarchies, universities can be considered as professional organisations
[12]. In professional organisations, formal hierarchies are established by the seniority
and autonomy of members. People with greater seniority usually have higher hierarchy
ranks [12]. In our context, we distinguish between the “hierarchy levels” professors,
academic staff and students.
We demonstrate how social documents can be used to analyse cross-hierarchy
collaboration in ECS. We implemented the analysis in a MS Power BI dashboard. The
dashboard facilitates the exploration and interpretation of data by practitioners to

achieve a greater benefit for decision-makers [24–27], specifically collaboration
professionals. Thus, the dashboard is intended to provide collaboration professionals
with explainable and actionable insights on cross-hierarchy collaboration. Our analysis
covers the winter semester 2020/2021. Due to lockdown restrictions, teaching and
university work were mostly digital and therefore traceable on UniConnect. The key
question addressed in the dashboard and our analysis is: How do different social
documents mediate collaboration across professors, academic staff, and students on
UniConnect?
3.2

Data Understanding and Data Preparation

Before answering this question, the structure and origin of the analysed data and the
data preparation steps are described. Our analysis requires log data, information about
social documents and the hierarchy data. Figure 2 provides an overview of the involved
databases and tables of UniConnect, along with the associated attributes. Data in
UniConnect is stored in relational databases. For reasons of clarity, only the most
important tables are shown and summarised with relevant dimension tables.

Figure 2. Simplified overview of data sources, tables and attributes in UniConnect

To observe interactions across hierarchy-levels on social documents, transactional data
(log data (F_TRX_EVENTS)), organisational data (information about users
(F_TRX_USERS)), content data (components of social documents (D_SOCIAL_
DOCUMENTS) and information about communities (D_COMMUNITY)) were
directly extracted from the databases of UniConnect. For a detailed description of the
log data see [37]. The available data from the relational databases was manually
supplemented by hierarchy data (table D_HIERARCHY), information about the
organisations (table D_ORGANISATION) and the community type (tables
D_COMMUNITY_LABEL, D_COMMUNITY _TYPE) (grey attributes in Figure 2).
Hierarchical information is not available in UniConnect. The university uses a
Lightweight Directory Access Protocol (LDAP) server to store information about
students, employees and professors, e.g. name, mail address and their corresponding
groups (hierarchical data). Several tables containing the required information about
professors and academic staff were extracted to transfer the hierarchal data to the
dashboard. As the mail address serves as a unique identifier at the university, it was
used to map LDAP data with UniConnect data. The hierarchy information was
extracted on 2020-12-14. To avoid greater timing deviations, the analysis period was
limited to the winter semester 2020/2021 (from 2020-10-01to 2021-03-31). Since

hierarchy information from external users was not accessible, we manually
distinguished users from companies and other universities by their e-mail addresses.
As outlined in the business understanding phase, UniConnect supports mainly
research, organisation and teaching activities. To consider these different usages of
UniConnect, communities have been manually divided into the following categories:
project, teaching, project-/research internship, thesis, exercise groups, information,
leisure activity, organisation and planning, uncategorised (meaningful communities
that cannot be assigned to the before-mentioned types). Meaningless communities, e.g.
test communities, were excluded from the sample.
After the data was supplemented with the necessary information, data cleansing was
performed. First, distorting data was filtered, e.g. test data, system events or implausible
read events. Second, as our understanding of collaboration requires a minimum of two
users, social documents with less than two involved users have been excluded from the
analysis. After the data preparation, the following sample remained:
In the observation period, 2,400 different social documents with 7,159 components
were created in 108 communities and used by more than two members of the status
groups student, academic staff and professors. Table 3 summarises the number of users
and events by status groups.
Table 3. Active Users and Number of Events in UniConnect from 2020-10-01 until 2021-03-31

Status group
Student
Academic Staff
Professor
External University
External Company
Total
3.3

Active users
464
19
6
37
40
566

%
81.98
3.36
1.06
6.54
7.06

Number of events
132,423
15,873
3,009
498
443
152,246

%
86.98
10.43
1.98
0.33
0.28

Conceptualisation, Prototyping, Analysis and Knowledge Discovery

Figure 3 shows a screenshot from the prototype dashboard. The dashboard consists of
four main parts: (1) an object-centric network graph, (2) an explanatory table showing
more detailed metrics for the graph, (3) a cumulated table to explore the influence of
the creator’s hierarchy level on the usage of the social document and (4) two slicers to
filter the events and social documents by creation date. In addition, communities can
be filtered by their type.
The object-centric network graph shows which users work on which social
documents. The nodes represent users and social documents, coloured by their status
group and type of the intellectual entity. The content-type labels used in UniConnect
are matched to the corresponding category in SocDOnt. The size of the user nodes
represents the number of create, modify, or discuss events (events that change or add
components to social documents). The corresponding size of the nodes of the social
document reflects their number of components. For better visualisation, depending on
the size of the communities, a minimum node size was defined. Edges show that a user

used a social document. The edge weight reflects the more passive part of consumption,
since it is scaled by the number of consume events.

Figure 3. Screenshot of the cross-hierarchy collaboration dashboard

The charts below ((2) explanatory table) and next to ((3) cumulated table) the objectcentric network show specific metrics from section 2.4. In the explanatory table, the
number of components, number of views and number of users of a social document are
displayed aggregated separately for students, academic staff, and professors. The
number of contributors is shown aggregated. The tabular representation helps to find
the largest (number of components) and most viewed social documents. With this table,
it is also possible to identify social documents used to skip levels in a hierarchy (e.g.
table indicates that certain hierarchy levels were not involved in a social document).
The cumulated table shows social documents divided by the hierarchical levels of the
creators and the types of the intellectual entity. This representation allows identifying
the initiator of the interaction and the preferred intellectual entity per hierarchy level.
Besides the number of social documents (NoSD), the average share of compound social
documents, the average number of components and time-related metrics are calculated.

Figure 4. Screenshots of the object-centric networks for exercise groups, project communities
and thesis communities (left to right; can be zoomed)

Figure 4 shows the object-centric networks for exercise groups, project communities
and thesis communities and thus visualises the mediating role of social documents in
different contexts of cross-hierarchy collaboration.
In the graph for the exercise groups, several star formations can be observed. This is
due to the typical execution of exercises in which one or two academic staff members

and a professor supervise multiple exercise groups. The centre of the star represents a
supervisor interacting with group members via social documents. The colour of the
social documents indicates that mostly wikis and files are used for cross-hierarchy
collaboration. It can be seen that there are slightly more wiki articles than files. The
size of the nodes for wikis demonstrates the frequent use of versioning wiki pages.
From the size and position of the user nodes, it can be concluded that typically students
are responsible for these revisions. For their group work, students also use wikis and
files. Compared to collaboration with professors or employees, they seem to use a
broader range of modules, e. g. tasks or forums when collaborating exclusively with
their peers. This result is plausible since students do the main work in exercise groups
and only (interim) results are exchanged with academic staff and professors. Notably,
four users from external companies contribute to exercise groups, indicating a certain
involvement of practitioners in teaching. Interactions with these externals are situated
in discussion forums.
Compared to exercise communities, the network graph for project communities is
denser. The graph appears to be split into two parts. The smaller part represents a single,
more isolated research project. The bigger part signifies multiple more interrelated
projects. Files and wikis are the most frequently used intellectual entities. From the
graph, it can also be observed that files have fewer versions and comments than wiki
pages. The node sizes (and metrics) indicate that files in project communities are likely
to consist of more components than in exercise communities. The reason for this might
be the duration of the work. Exercise groups receive weekly tasks, whereas members
of project groups work on the same task for a longer time. The use of files indicates
that work results are shared on UniConnect. Nevertheless, discussions and
recommendations of files seem to be more common than in the other two community
types, as the proportion of documents edited by more than one person is higher.
Besides, the graph indicates that collaboration across the boundaries of the university
is a major aspect of project communities. As various external members participate in
projects, project communities are frequently used for external communication and
representation of team results, which is a typical boundary-spanning activity [2, 40].
The big activity node illustrates another use case of the activity module. Project teams
use activities for meeting minutes to document work and not for tasking, in this case, a
multi-institutional meeting.
The graph for thesis communities shows that one student is typically supervised by
one or two members of the academic staff and one professor. The most frequently used
intellectual entities are files. The files do not have many versions, indicating they are
uploaded for ad-hoc information exchange (e.g. sharing literature or thesis drafts). The
choice of files is in line with the work done in thesis writing: Students write their thesis
and coordinate with their supervisors from time to time. Moreover, the choice of the
intellectual entity seems to be people dependent, since most intellectual entities that are
not files are used by certain users. The most striking deviation is found in the middle
of the graph. Here, many different social documents are used for the interaction
between a student and academic staff. This student had a thesis topic related to ECS, so
the variance in intellectual entities might be a consequence of this circumstance.

In conclusion, in our sample, wikis and files are the typical boundary objects for
mediating cross-hierarchy collaboration. While wikis are primarily used in more
collaborative communities (exercise groups), files are rather used in less collaborative
communities (theses). The most common form of cross-hierarchy collaboration on
UniConnect appears to be information exchange

4

Conclusion and Outlook

In this research, we conceptualised and used social documents as boundary objects in
ECS. As argued throughout the paper, linking boundary objects and social documents
is suitable for analysing how users collaborate across hierarchies. Moreover, we could
address RQ 1 by analysing how different types of social documents mediate crosshierarchy collaboration and how social groups in different contexts use these social
documents. The analysis demonstrated that on UniConnect, mainly wikis and files
mediate cross-hierarchy collaboration. The use of social documents in cross-hierarchy
collaboration may vary depending on the context (exercise, theses, project).
The primary theoretical contribution of the paper is the conceptualisation of social
documents as boundary objects. The conceptualisation provides a previously lacking
structure for systematically analysing cross-hierarchy collaboration in ECS, as called
for by Behrendt et al. [6]. Consequently, future research can base on this
conceptualisation. Considering different types of social documents allows examining
different types of collaboration mediated by boundary objects. This paper also
demonstrated how object-centric networks instead of user-centric networks can be used
to analyse collaboration in ECS [35], which is a novel approach.
The primary practical contribution of this research is the dashboard. It can be re-used
for other instances of HCL Connections. The pre-configured dashboard allows
exploring cross-hierarchy collaboration in an ECS. The concepts and configurations of
the dashboard are technology-agnostic. They were derived from theory on boundary
objects and social documents and can be transferred to other data analytics software.
One limitation for conducting studies involving organisational and content data is
the data collection. Herein lies the biggest barrier because collecting and preparing the
data for such analyses requires high effort. Our research setting might be perceived as
another limitation of this work. It can be argued that the chosen hierarchies (professors,
academic staff and students) as social groups are not the ideal representation of a
hierarchy. However, our objective was not to investigate the effect of levels in a
hierarchy on collaboration but rather to demonstrate the role of social documents as
boundary objects in collaboration.
In our future research, we aim to consolidate our findings on social documents as
boundary objects with findings from our previous research on boundary spanning [19].
We seek to shed more light on (1) how employees use digital collaboration technologies
in collaboration across boundaries (e.g. regions, hierarchy, organisational units) and (2)
the roles of social documents in such collaboration contexts.

References
1.

2.

3.
4.

5.

6.

7.

8.

9.

10.
11.
12.

13.

14.

15.

Schwade, F., Schubert, P.: Social Collaboration Analytics for Enterprise Collaboration
Systems: Providing Business Intelligence on Collaboration Activities. In: 50th Hawaii
International Conference on System Sciences. pp. 401–410 (2017).
van Osch, W., Steinfield, C.W.: Strategic Visibility in Enterprise Social Media:
Implications for Network Formation and Boundary Spanning. J. Manag. Inf. Syst. 35, 647–
682 (2018). https://doi.org/10.1080/07421222.2018.1451961.
Williams, S.P., Schubert, P.: Designs for the Digital Workplace. In: Procedia Computer
Science. pp. 478–485. Elsevier B.V., Lisbon, Portugal (2018).
Nitschke, C.S.., Williams, S.P.: Monitoring and Understanding Enterprise Collaboration
Platform Outcomes and Benefits Change. In: 53rd Hawaii International Conference on
System Sciences. pp. 2609–2618. , Maui, HI, USA (2020).
Wehner, B., Falk, T., Leist, S.: What benefits do they bring? A case study analysis on
Enterprise Social Networks. In: Proceedings of the 25th European Conference on
Information Systems. pp. 2069–2085 (2017).
Behrendt, S., Klier, M., Klier, J., Richter, A., Wiesneth, K.: The Impact of Formal
Hierarchies on Enterprise Social Networking Behavior. In: 36th International Conference
on Information Systems. pp. 1–19 (2015).
Grams, S., Schwade, F., Mosen, J., Schubert, P.: A Method for Developing and Applying
Metrics Profiles for the Benefits Management of Enterprise Collaboration Platforms. In:
CENTERIS - Conference on ENTERprise Information Systems. , Vilamoura, Portugal
(2021).
Schwade, F., Schubert, P.: A Survey on the Status Quo of Social Collaboration Analytics
in Practice. In: European Conference on Information Systems. , Portsmouth, United
Kingdom (2018).
Schubert, P., Mosen, J., Schwade, F.: Metrics for Analysing Social Documents to
Understand Joint Work. In: 53rd Hawaii International Conference on System Sciences. pp.
239–248 (2020).
Williams, S., Mosen, J., Schubert, P.: The Structure of Social Documents. In: 53rd Hawaii
International Conference on System Sciences. pp. 2825–2834. , Maui, HI, USA (2020).
Browning, L.D.: Organisational Narratives and Organisational Structure. J. Organ. Chang.
Manag. 4, 59–67 (1991). https://doi.org/10.1108/EUM0000000001199.
Diefenbach, T., Sillince, J.A.A.: Formal and informal hierarchy in different types of
organisation.
Organ.
Stud.
32,
1515–1537
(2011).
https://doi.org/10.1177/0170840611421254.
Oedzes, J.J., Van der Vegt, G.S., Rink, F.A., Walter, F.: On the origins of informal
hierarchy: The interactive role of formal leadership and task complexity. J. Organ. Behav.
40, 311–324 (2019). https://doi.org/10.1002/job.2330.
West, E., Barron, D.N., Dowsett, J., Newton, J.N.: Hierarchies and cliques in the social
networks of health care professionals: Implications for the design of dissemination
strategies. Soc. Sci. Med. 48, 633–646 (1999). https://doi.org/10.1016/S02779536(98)00361-X.
Borgatti, S.P., Mehra, A., Brass, D.J., Labianca, G.: Network analysis in the social sciences.
Science (80-. ). 323, 892–895 (2009). https://doi.org/10.1126/science.1165821.

16. Moffett, J.D., Lupu, E.C.: The uses of role hierarchies in access control. In: RBAC’99:
Proceedings of the fourth ACM Workshop on Role-based Access Control. pp. 153–160
(1999). https://doi.org/10.1145/319171.319186.
17. Star, S.L.: This is not a boundary object: Reflections on the origin of a concept. Sci.
Technol. Hum. Values. 35, 601–617 (2010). https://doi.org/10.1177/0162243910377624.
18. Cronemberger, F.A., Sayogo, D.S., Gil-Garcia, J.R.: Examining boundary objects in interorganisational information sharing (IIS) success. In: ACM International Conference
Proceeding Series. pp. 167–176. Association for Computing Machinery (2017).
https://doi.org/10.1145/3085228.3085238.
19. Schwade, F.: Measuring and visualising boundary spanning in enterprise collaboration
systems. In: European Conference on Information Systems. , Marrakesh, Morocco (2021).
20. Star, S.L., Griesemer, J.R.: Institutional Ecology , “Translations” and Boundary Objects :
Amateurs and Professionals in Berkeley’s Museum of Vertebrate Zoology. Soc. Stud. Sci.
19, 387–420 (1989).
21. Leonardi, P.M., Huysman, M., Steinfield, C.: Enterprise Social Media: Definition, History,
and Prospects for the Study of Social Technologies in Organisations. J. Comput. Commun.
19, 1–19 (2013).
22. Filstad, C., Simeonova, B., Visser, M.: Crossing power and knowledge boundaries in
learning and knowledge sharing: The role of ESM. Learn. Organ. 25, 159–168 (2018).
https://doi.org/10.1108/TLO-02-2017-0024.
23. Stieglitz, S., Riemer, K., Meske, C.: Hierarchy or Activity? The Role of Formal and
Informal Influence in Eliciting Responses from Enterprise Social Networks. In: 22nd
European Conference on Information Systems. , Tel Aviv, Israel (2014).
24. Riemer, K., Stieglitz, S., Meske, C.: From Top to Bottom: Investigating the Changing Role
of Hierarchy in Enterprise Social Networks. Bus. Inf. Syst. Eng. 57, 197–212 (2015).
25. Klier, J., Klier, M., Richter, A., Wiesneth, K.: Two Sides of the Same Coin?-The Effects
of Hierarchy Inside and Outside Enterprise Social Networks. In: Thirty Eighth International
Conference on Information Systems, South Korea. pp. 1–19 (2017).
26. Antin, J., Cheshire, C.: Readers are not free-riders: Reading as a form of participation on
wikipedia. In: Proceedings of the ACM Conference on Computer Supported Cooperative
Work, CSCW. pp. 127–130 (2010). https://doi.org/10.1145/1718918.1718942.
27. Boujut, J.-F., Blanco, E.: Intermediary Objects as a Means to Foster Co-operation in
Engineering Design. Comput. Support. Coop. Work. 12, 205–209 (2003).
https://doi.org/10.1023/A.
28. Lee, C.P.: Boundary negotiating artifacts: Unbinding the routine of boundary objects and
embracing chaos in collaborative work. Comput. Support. Coop. Work. 16, 307–339
(2007). https://doi.org/10.1007/s10606-007-9044-5.
29. Subrahmanian, E., Monarch, I., Konda, S., Granger, H., Milliken, R., Westerberg, A.W.:
Boundary Objects and Prototypes at the Interfaces of Engineering Design. Comput.
Support. Coop. Work. 12, 185–203 (2003). https://doi.org/10.1023/A.
30. Nicolini, D., Mengis, J., Swan, J.: Understanding the role of objects in cross-disciplinary
collaboration. Organ. Sci. 23, 612–629 (2012). https://doi.org/10.1287/orsc.1110.0664.
31. Zacklad, M.: Documentarisation processes in documents for action (DofA): The status of
annotations and associated cooperation technologies. Comput. Support. Coop. Work. 15,
205–228 (2006).

32. Østerlund, C., Crowston, K.: Boundary-spanning documents in online communities. In:
Thirty Second International Conference on Information Systems. pp. 1–10 (2011).
33. Mosen, J., Williams, S.P., Schubert, P.: Visualizing Social Documents as Traces of
Collaborative Activity in Enterprise Collaboration Platforms. In: 53rd Hawaii International
Conference on System Sciences. pp. 5369–5378 (2020).
34. Huvila, I., Anderson, T., McKenzie, P., Worrall, A.: Boundary objects in Information
Science. J. Assoc. Inf. Sci. Technol. 68, 1807–1822 (2003).
35. Nasirifard, P., Peristeras, V., Hayes, C., Decker, S.: Extracting and utilising social networks
from log files of shared workspaces. In: 10th IFIP Working Conference on Virtual
Enterprises. pp. 643–650 (2009). https://doi.org/10.1007/978-3-642-04568-4_66.
36. Jalali, A.: Supporting social network analysis using chord diagram in process mining. In:
Lecture Notes in Business Information Processing. pp. 16–32 (2016).
https://doi.org/10.1007/978-3-319-45321-7_2.
37. Schwade, F.: Social Collaboration Analytics Framework: A framework for providing
business intelligence on collaboration in the digital workplace. Decis. Support Syst. (2021).
38. Schubert, P., Williams, S.P.: The Case of UniConnect - The Shaping of an Academic
Collaboration Platform. In: Multikonferenz Wirtschaftsinformatik. pp. 327–338. , Ilmenau,
Germany (2016).
39. Schubert, P., Kilian, T., Bjørn-Andersen, N.: “I am an Engaged Scholar”: A Typology of
IS Researchers’ Engagement in Research with Industry. In: Procedia Technology,
Proceedings of the CENTERIS 2014 - Conference on ENTERprise Information Systems.
pp. 138–149. , Troia, Portugal (2014). https://doi.org/10.1016/j.protcy.2014.10.077.
40. Ancona, D.G., Caldwell, D.: Beyond boundary spanning: Managing external dependence
in product development teams. J. High Technol. Manag. Res. 1, 119–135 (1990).
https://doi.org/10.1016/1047-8310(90)90001-K.

